Involvement of glucocorticoid in induction of lingual T1R3 in rodents.
We previously reported that in rats, chronic exposure to stress inhibits the induction of the common receptor (T1R3) for sweet and umami tastes. Here, we investigated whether endogenous glucocorticoids (GCs) might be responsible for this inhibition. In addition, we used mouse taste-bud cells (TB cells) expressing T1R3 to examine the effect of exogenous GC on T1R3 induction. Both adrenal glands were removed from rats [adrenalectomized (ADX) rats] and T1R3 mRNA expression in fungiform papillae was examined by real-time RT-PCR. T1R3 mRNA expression was significantly reduced in the ADX rats (versus sham-ADX rats). The reduced mRNA expression was restored to the level seen in the sham-ADX rats by administration of dexamethasone (DEX) at the smallest dose tested (0.1ng/kg, i.p.). However, with larger doses of DEX (10 and 1000ng/kg, i.p.) there was no such restoration (i.e., the expression level did not differ from that seen in ADX rats). Expression of the mRNA for the GC receptor-α was detected in mouse TB cells by RT-PCR. Significantly reduced T1R3 mRNA expression, as measured by real-time RT-PCR, was observed in TB cells at 24h after application of DEX (0.1, 1.0, or 10μM). These results suggest that in rodents: (a) a low concentration of endogenous GC is necessary and sufficient for induction of T1R3 expression, and that higher concentrations may actually inhibit such induction, and (b) this inhibitory effect may be due, at least in part, to a direct action of GC on taste cells.